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(54) Bone reinforcing agent and foods and drinks product containing the same 



(57) A bone reinforcing agent comprising a basic 
protein fraction or a basic peptide fraction derived from 
milk as an effective component. The basic protein frac- 
tion is obtained preparing milk or a raw material derived 
from milk in a cation exchange resin and eluting the ad- 
hered fraction. The basic peptide fraction is obtained by 
hydrolyzing the basic protein fraction with a protease. 



The basic protein fraction and basic peptide fraction of 
the present invention promote growth of osteoblast and 
suppress resorption of osteoclast, and thereby strength- 
en bones, when orally administered. It is useful for treat- 
ing or preventing various bone diseases such as oste- 
oporosis. 
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Description 

The present invention relates to a bone reinforcing agent and food and drink products containing the same exhibiting 
a bone reinforcing activity. Because the bone reinforcing agent and the food and drink products containing the same of 
the present invention exhibit the effects of promoting the growth of osteoblast and suppressing bone resorption by 
osteoclast, they are useful in treating or preventing various bone diseases such as osteoporosis, bone fractures rheu- 
matism, and arthritis. ' 

In recent years, various bone diseases such as osteoporosis, bone fractures, lumbago, and the like, are increasing 
along with the progressive increase in the elderly population. These diseases are caused by lack of calcium intake 
lowering of calcium absorbing ability, imbalance of hormones after postmenopause, and the like. Increasing the peak 
bone mass, which is the amount of bone in the body, is considered to be effective in preventing bone diseases such as 
osteoporosis, bone fractures, lumbago, and the like in aged people. To increase the peak bone mass is nothing other 
than to strengthen the bone. To control bone resorption is also considered to be effective in preventing osteoporosis 
Bones always repeat a balanced formation-resorption cycle which is called remodeling. Imbalance in hormones after 
postmenopause causes bone resorption to predominate over bone formation, and induces osteoporosis. Accordingly 
bones are reinforced by controlling bone resorption and maintaining the amount of bone at a certain level. 

Various calcium agents, such as calcium salts (e.g. calcium carbonate, calcium lactate, calcium phosphate) milk 
or whey calcium, and natural calcium agents (e.g. cattle bone meal, egg shell), and the like, are used to strengthen the 
bones. These are individually administered or added to food or drink together with other additives which have the effect 
of increasing calcium absorption, such as casein phosphopeptide. However, more than half of the calcium salts and 
natural calcium administered are said to be excreted without being absorbed in the body. Even if absorbed, calcium 
may not necessarily be utilized for the improvement of bone metabolism or the reinforcement of bones because the 
affinity of calcium to bone differs according to the form of the calcium and types of other nutrients which are taken 
together with the calcium. Vitamin D 3 , calcitonin preparations, estrogen preparations, and the like are known as drugs 
for treating osteoporosis or reinforcing bones. In addition, new drugs such as bisphosphonate preparations are under 
development. Administration of these drugs, however, may be accompanied by side effects such as ear noises head- 
ache, and anorexia. Furthermore, the addition of these drugs to food or drink is currently infeasible from the aspect of 
safety, cost, and the like. Therefore, because of the nature of osteoporosis, the development of a bone reinforcing agent 
or a food or drink product containing a bone reinforcing agent, which can be orally administered over an extended period 
of time and which directly exhibits the bone growth promoting effect or the bone resorption suppressing effect, and is 
effective in the treatment or prevention of the osteoporosis, has been desired. 

In view of the above-mentioned problems, the present inventors have undertaken extensive research into the sub- 
stances contained in the various raw materials for foods which exhibit a bone reinforcing effect. This research has 
resulted in the finding that a basic protein fraction derived from milk or basic peptide fractions obtained by hydrolyzing 
the basic protein fraction with a protease, such as pepsin or pancreatin, exhibit the effects of promoting growth of oste- 
oblast and suppressing resorption of osteoclast, and can strengthen bone when orally administered. The inventors of 
the present invention have found that the basic protein fraction and the basic peptide fraction can be used as a bone 
reinforcing agent or as an effective component for bone reinforcing food and drink. These findings have led to the com- 
pletion of the present invention. 

SUMMARY OF THE INVENTION 



Accordingly, the present invention can provide a bone reinforcing agent.and a food or drink product containing the 
same, exhibiting the effects of promoting growth of osteoblast and suppressing resorption of osteoclast, thereby strength- 
en ing bone without causing side effects. 

This can be attained by a bone reinforcing agent, or a food or drink product containing the same, which contains a 
basic protein fraction derived from milk or a basic peptide fraction obtained by hydrolyzing this basic protein fraction 
with a protease. 

Specifically, the present invention relates to a bone reinforcing agent which contains a basic protein fraction derived 
from milk or a basic peptide fraction, obtained by hydrolyzing this basic protein fraction with a protease, as an effective 
component. 

The present invention further relates to a bone reinforcing food or drink product which contains the basic protein 
fraction, or the basic peptide fraction, as an effective component. 

Other objects, features and advantages of the invention will hereinafter become more readily apparent from the 
following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the osteoblast growth promoting activity of the basic protein fraction of the present invention in Test 
Example 5. 

Figure 2 shows the osteoblast growth promoting activity of the basic protein fraction and the basic peptide fraction 
of the present invention in Test Example 6. 

Figure 3 shows the osteoclast bone resorption suppressing activity of the basic protein fraction and the basic peptide 
fraction of the present invention in Test Example 6. 

Figure 4 shows the effect of increasing the breaking force of femora by the basic protein fraction of the present 
invention in Test Example 7. 

Figure 5 shows the growth promoting effect of tibiae epiphysial growth plates by the basic protein fraction of the 
present invention in Test Example 7. 

Figure 6 is an sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) pattern of the basic protein 
fraction of the present invention in Test Example 1 . 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

The feature of the present invention is to provide a basic protein fraction derived from milk, or a basic peptide fraction 
obtained by hydroiyzing the basic protein fraction with a protease, as an effective component for the bone reinforcing 
agent or the food or drink containing the same. The basic protein fraction can be obtained from milks of mammals, such 
as cow milk, human milk, goat milk, sheep milk, and the like. The basic peptide fraction can be obtained by hydroiyzing 
the basic protein fraction with a protease. These fractions act directly on the bone to exhibit a bone reinforcing effect 
and a bone resorption suppressing effect, and strengthen the bone. 

As later described in detail in the Test Examples 1-4, the basic protein fraction derived from milk has the following 
characteristics: 

1) It comprises several proteins having a molecular weight in the range of 3,000-80,000 by SDS-PAGE. 

2) It consists of 95% or more of the proteins and small amounts of fatty acids and ash components. 

3) The major proteins are lactoferin and lactoperoxidase. 

4) 15% or more of the amino acids for the proteins are basic amino acids such as lysine, histidine, arginine, and 
the like. 

The basic protein fraction can be obtained, for example, by contacting a raw material derived from milk such as 
skim milk or whey to a cation exchange resin in order to adhere basic proteins, eluting the adhered basic protein fractions 
with an eluent with a salt content of 0. 1 -1 .0 M, desalting and concentrating the collected fractions using a reverse osmosis 
(RO) membrane or by electrodialysis (ED) and, optionally, drying the desalted and concentrated product. 
Other methods known in the art for obtaining the basic protein fraction include a method whereby milk or the raw material 
derived from milk is adhered in the cation exchange resin by contacting the former to the cation exchange resin and 
eluting this adhered basic protein fraction with an eluent with a pH of 5 or greater and an ion strength of 0.5 or greater 
(Japanese Patent Application Laid-open (kokai) No. 202098/1993); a method using arginic acid gel (Japanese Patent 
Application Laid-open (kokai) No. 246198/1986); a method of obtaining the basic protein fraction from whey using inor- 
ganic porous particles (Japanese Patent Application Laid-open (kokai) No. 86839/1989); a method of obtaining the basic 
protein fraction from milk using a sulfated ester (Japanese Patent Application Laid-open (kokai ) No. 255300/1 988); and 
the like. Any basic protein fraction obtained by any one of these methods can be used in the present invention. 

The basic peptide fraction derived from milk has the same amino acid composition as the basic protein fraction, 
and can be obtained as a peptide composition with an average molecular weight of 4,000 or less by hydrolysis of the 
basic protein fraction with a protease such as pepsin, trypsin, chymotrypsin, or the like, and further, optionally, with other 
protease such as pancreatin or the like. 

The basic protein fraction or the basic peptide fraction, which is the effective component of the bone reinforcing 
agent of the present invention, may be administered as it is or in suitable forms such as powder, granules, tablets, 
capsules, drinks, and the like by a conventional method. Furthermore, it is possible to incorporate the basic protein 
fraction or the basic peptide fraction, as it is or after it has been prepared in suitable forms, in nutrients, drinks, or foods, 
to strengthen the bones by promoting bone formation or suppressing bone resorption. Because the milk-derived basic 
protein fraction and the basic peptide fraction of the present invention are comparatively stable with respect to heat, it 
is possible to sterilize the raw materials containing these fractions with heat by a conventional method. 

The dose of the basic protein fraction or the basic peptide fraction of the present invention depends on the age, the 
effects expected from the treatment, and the disease conditions. Tests using rats confirmed that the amount of the basic 
protein fraction or the basic peptide fraction for exhibiting the bone reinforcing effect is 0.1% by weight or more in feed. 
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Accordingly, the bone reinforcement effect can be expected by administering the basic protein fraction or the basic 
peptide fraction at a dose of 0.5 g/day of more to an adult, who generally takes 500 g/day on a dry basis of food and drink. 

Because the bone reinforcing agent and the food containing the same of the present invention promote bone for- 
mation and suppress bone resorption, the bones are reinforced if these are administered. Accordingly, bone reinforcing 
agent and the food containing the same are useful for treating or preventing various bone diseases, such as osteoporosis, 
bone fractures, rheumatism, and arthritis. These are particularly effective in treating or preventing osteoporosis. Further! 
it is possible to increase the peak bone mass in the growth period by administering the bone reinforcing agent or the 
foods and drinks containing the same of the present invention to infants and children. 

Example 1 

A column (diameter: 5 cm, height: 30 cm), packed with 400 g of a cation exchange resin, sulfonated chytopal 
(trademark, manufactured by Fuji Spinning Co., Ltd.) was thoroughly washed with deionized water. 40 I of unsterilized 
skim milk (pH 6.7) was passed through this column at a flow rate of 25 ml/min, after which the column was thoroughly 
washed with deionized water. The basic protein fraction adhered in the resin was eluate with a 0.02 M carbonate buffer 
(pH 7.0) containing 0.98 M sodium chloride. The eluate was desalted and concentrated with an RO membrane and 
freeze-dried to obtain 21 g of powder of the basic protein fraction. 

Test Example 1 

The molecular weight of the basic protein fraction obtained in Example 1 was measured by SDS-PAGE and it was 
found that the molecular weight was distributed in the range of 3,000-80,000. The results are shown in Figure 6. 

Test Example 2 

The composition of the basic protein fraction prepared in Example 1 was analyzed. The results are shown in Table 
1 . These results indicate that almost all components in the fraction were proteins. 



TABLE 1 





(wt.%) 


Water 


1.06 


Proteins 


96.50 


Fats 


0.56 


Ash 


0.27 


Others 


1.61 



Test Example 3 

The composition of the proteins in the basic protein fraction prepared in Example 1 was analyzed. The results are 
shown in Table 2. These results indicate that the basic protein fraction contains 40 wt.% or more of lactoferin and 40 
wt.% or more of lactoperoxidase. 



TABLE 2 





(wt.%) 


Lactoferin 
Lactoperoxidase 

Insulin-like growth factor-l factor-l 
Others 


42.5 
45.6 
0.005 
11.895 



Test Example 4 

The basic protein fraction obtained in Example 1 was hydrolyzed with 6 N hydrochloric acid at 110°C for 24 hours 
and analyzed by an amino acid analyzer (L-8500, trademark, manufactured by Hitachi, Co. Ltd.). The results are shown 
in Table 3. These results indicate that the basic protein fraction contain 1 5 wt.% or more of basic amino acid in the total 
amino acids. 
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TABLE 3 





(w%) 


Aspartic acid 


10.1 


Serine 


5.3 


Glutamic acid 


12.3 


Proline 


4.7 


Alanine 


5.7 


Leucine 


10.2 


Lysine 


8.4 


Histidine 


2.5 


Arginine 


7.2 


Others 


33.6 



Example 2 

A column (diameter: 100 cm, height: 1 0 cm), packed with 30 kg of a cation exchange resin, SP-Toyopal (trademark, 
20 manufactured by Toso Co. Ltd.) was thoroughly washed with deionized water A cheese whey, sterilized by heating at 
1 21 °C for 30 seconds, was passed through this column at a flow rate of 1 0 l/min, after which the column was thoroughly 
washed with deionized water. The basic protein fraction adhered in the resin was eluted with a 0.1 M citrate buffer (pH 
5.7) containing 0.9 M sodium chloride. The eluate was desalted and concentrated using the ED method and freeze-dried 
to obtain 183 g of powder of the basic protein fraction. 

25 

Test Example 5 

The osteoblast growth promoting activity was tested on the basic protein fraction obtained in Example 1 . 

A stock of osteoblast (MC3T3-E1 ) for the cultivation was scattered over a 96-well flat bottom petri dish and cultured 
30 for 18 hours in an cc-MEM culture medium (produced by Flow Laboratories Inc.) containing 0.2% calf serum. For the 
culture, 2 of a solution prepared by dissolving the basic protein fraction obtained in Example 1 at a concentration of 
0.5% was added to 100 nl of the medium. After culturing, [methyl- 3 H]-thymidine was added to measure the osteoblast 
growth promoting activity by measuring the radioactivity of the [methyl-3H]-thymidine in the cells after two hours (Protocol 
for New Experiments of Cell Technology, pp 31 9-320 (1 993), The University of Tokyo, Medical Scientific Research Center, 
35 Cancer Research Institute). The results of the experiment are shown in Figure 1, in which the cell growth promoting 
activity is indicated by the radioactivity (in percent) of the medium to which the basic protein fraction was added as 
specific activity, taking the radioactivity of the medium to which no basic protein fraction had been added as 100%. The 
Figure 1 shows that the osteoblast cell growth promoting activity in samples to which the basic protein fraction obtained 
in Example 1 or 2 added was almost twice that of the sample to which no basic protein fraction had been added. 

40 

Test Example 6 

The osteoblast growth promoting activity and the effect of suppressing osteoclast resorption were investigated for 
(i) the basic protein fraction prepared in Example 2, (ii) the basic peptide fraction obtained by the hydrolysis of the basic 

45 protein fraction prepared in Example 1 with pepsin, and (iii) the basic peptide fraction obtained by the hydrolysis of the 
basic protein fraction prepared in Example 1 with pepsin and pancreatin, according to the everted gut sue method 
(Shiroh Gotoh et al. Nutrition Experiments with Small Animals, pp 83-85 (1980). 

The small intestine was extirpated from a mature rat, after overnight fasting, and 7 cm of the duodenum from the 
pyloric region of the stomach was turned inside out. A Ringer solution was injected into this everted gut sue and then 

50 ligated. The everted gut sue was then incubated in an external solution in an external solution made up of the Ringer 
solution (control), or (a) the Ringer solution and 1% of the basic protein fraction prepared in Example 1, (b) the Ringer 
solution and 1% of the basic peptide fraction obtained by hydrolysis of the basic protein fraction prepared in Example 
1 with pepsin, or (c) the Ringer solution and 1 % of the basic peptide fraction obtained by hydrolysis of the basic protein 
fraction prepared in Example 1 with pepsin and pancreatin, and incubated at 37°C while oxygen gas was bubbled 

55 through the solution. After one hour, liquid was collected from the inside of each everted gut sue to determine the oste- 
oblast growth promoting activity in the same manner as in Test Example 5. 

The Femora were extirpated from rabbits (age: 10 days) and the soft tissues were removed. All the bone marrow 
cells containing osteoclast, prepared by mechanically pulverizing the femora in a medium containing 5% FBS, were 
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scattered over a piece of Ivory in the amount of 200,000 cells/ml. 10% of a solution prepared by diluting the liquid 
collected from the insides of each everted gut sue three-fold, and the cells were cultured for two days. Bone resorption 
pits created on the ivory were stained with hematoxylin and the number was counted, to determine the effect of sup- 
pressing the osteoclast resorption (Kanji Seno, et al. The Manual for Animal Culture Cells for Different Research Themes 
5 pp 199-200(1993)). 

The results are shown in Figures 2 and 3. In Figure 2, the effect of the osteoblast cell growth activity is indicated in 
terms of the radioactivity (in percent) relative to the radioactivity (100%) of the group for which the liquid was collected 
from the insides of each everted gut sue incubated in the Ringer solution and held for one hour (control). In the same 
manner, in Figure 3, the effect of suppressing osteoclast resorption is represented by the number of pits relative to the 

10 number of pits of the group for which the liquid was collected from the insides of each everted gut sue incubated in the 
Ringer solution and held for one hour (control). 

Higher osteoblast growth promoting activities and higher effects of suppressing the osteoclast resorption were con- 
firmed in all groups .using (a) Ringer solution and 1% basic protein fraction prepared in Example 1 , (b) Ringer solution 
and 1 % basic peptide fraction obtained by the hydrolysis of the basic protein fraction prepared in Example 1 with pepsin, 

« or (c) Ringer solution and 1% basic peptide fraction obtained by the hydrolysis of the basic protein fraction prepared in 
Example 1 with pepsin and pancreatin, as the external solutions for the everted gut sue, as compared with those of the 
group in which only the Ringer solution was used as the external solution. These results confirmed that the effective 
component of the bone reinforcing agent of the present invention can pass through the gastrointestinal tract. 

20 Test Example 7 

The bone reinforcing effect was tested on the basic protein fraction obtained in Example 2 by experiments using 
animal. 

SD strain female rats (age: 6 weeks) were used for the experiment. The rats were fed preliminary for 1 week before 
25 the ovarieoctomized operation. Then, the animals were fed with a calcium defficient diet for 5 weeks. The osteoporosis 
was apparently induced in the rats fed with the calcium defficient diet after ovariectomy. These osteoporosis-induced 
rats were grouped into (A) a control group, (B) 0.1 wt.% basic protein fraction dosing group, (C) 0.5 wt.% basic protein 
fraction dosing group, (D) 1 .0 wt.% basic protein fraction dosing group, each group consisting of 6 rats. Animals of each 
group were fed for 4 weeks with the test diets shown in Table 4. All diets were adjusted with casein so as to contain an 
30 equivalent amount (17.06%) of nitrogen. In addition, 300 mg of calcium, 230 mg of phosphorous, and 50 mg of magne- 
sium were added to 1 00 g each diets. 



TABLE 4 



35 



40 





(wt.%) 


A 


B 


C 


D 


Casein 


20.0 


19.9 


19.4 


18.9 


Corn starch 


15.0 


15.0 


15.0 


15.0 


Cellulose 


5.0 


5.0 


5.0 


5.0 


Com oil 


5.0 


5.0 


5.0 


5.0 


Vitamins 


1.0 


1.0 


1.0 


1.0 


Minerals 


2.65 


2.65 


2.65 


2.65 


Sucrose 


51.05 


51.05 


51.15 


51.15 


DL-Methionine 


0.3 


0.3 


0.3 


0.3 


Basic protein fraction 




0.1 


0.5 


1.0 



After 4 weeks, the both femora and tibiae were extirpated. The breaking force of femora was measured by the bone 
fracture properties measuring device (Rheometer Max RX-1600, trademark, manufactured by Aitekno Co. Ltd.). The 
tibiae were electrically demineralized and stained with Hematoxylin-Eosin according to measure the length of the epi- 
physial growth plate. The results are shown in Figures 4 and 5. The groups to which the basic protein fraction was 
administered (groups B to D) were confirmed to exhibit a larger breaking force of femore than the control group (group 
A). Further, the greater the concentration of basic protein fraction, the greater the values of femora breaking strength. 
Also, the length of tibia epiphysial growth plate was significantly and dose-dependently longer in the groups to which 
the basic protein fraction was administered (groups B to D) than in the control group (group A). 
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Example 3 

A bone reinforcing drink of the composition shown in Table 5 was prepared. 



TABLE 5 





(wt.%) 


Mixed isomerized sugar 


15.0 i 


Fruit juice 


10.0 


Citric acid 


0.5 


Powder of basic protein fraction (Example 1 ) 


0.5 


Spice 


0.1 


Calcium 


0.1 


Water 


73.5 



Example 4 

A paste with a composition shown in Table 6 was formed and baked to prepare bone reinforcing biscuit. 

TABLE 6 





(wt.%) ; 


Wheat 


50.0 


Sugar 


20.0 


Salt 


0.5 


Margarine 


12.5 


Egg 


12.5 


Water 


2.5 


Sodium bicarbonate 


0.15 


Ammonium bicarbonate 


0.2 


Calcium carbonate 


0.45 


Powder of basic protein fraction (Example 1) 


1.2 



Example 5 

Tablets of bone reinforcing agent with a composition shown in Table 7 were prepares. 



TABLE 7 





(wt.%) 


Hydrous crystalline glucose 


73.5 


Fraction prepared in the Example 2 


20.0 


Calcium 


5.0 


Sugar ester 


1.0 


Perfume 


0.5 



Obviously, numerous modifications and variations of the present invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 



Claims 

1 . A bone reinforcing agent comprising a basic protein fraction derived from milk as an effective component. 

2. The bone reinforcing agent according to claim 1 , wherein the basic protein fraction derived from milk has an amino 
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acid composition containing 15% by weight or more of basic amino acids. 

3. The bone reinforcing agent according to claim 1 or claim 2, wherein the basic protein fraction derived from milk 
contains 95% by weight or more of proteins which mainly consist of lactoferin and lactoperoxidase and have a 
molecular weight of 3,000-80,000 Dalton as measured by SDS-PAGE. 

4. The bone reinforcing agent according to claim 1 , wherein the basic protein fraction derived from milk is obtained by 
contacting milk or a raw material derived from milk to a cation exchange resin to adhere the basic protein fraction 
and eluting the adhered fraction with an eluent having a base concentration of 0.1 M to 1 ,0M. 

5. A bone reinforcing agent comprising, as an effective component, a basic peptide fraction which is obtained by 
hydrolyzing the basic protein fraction derived from milk, defined in any one of claims 1-4, with a protease. 

6. The bone reinforcing agent according to claim 5, wherein the basic peptide fraction has an average molecular weight 
of 4,000 Dalton or smaller. 

7. The bone reinforcing agent according to claim 5 or claim 6, in which the protease is at least one protease selected 
from pepsin, trypsin, and chymotrypsin. 

8. The bone reinforcing agent according to any one of claims 5-7, wherein the protease is pancreatin and at least one 
protease selected from pepsin, trypsin, and chymotrypsin. 

9. The bone reinforcing agent according to any one of claims 1 -8, which exhibits effects of promoting growth of oste- 
oblast and suppressing resorption of osteoclast. 

10. A food or drink composition comprising the basic protein fraction derived from milk defined in any one of claims 1 -4 
or the basic peptide fraction defined in any one of claims 5-7, or both. 
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Fig, 1 
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Fig. 2 
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Fig. 3 
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Fig. 5 
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Fig. 6 
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Pattern of SDS-PAGE 
A; Marker 

B; Basic protein fraction 

C; hydrolysate of B with pepsin 

D; hydrolysate of B with pepsin-pancreatin 

E ; Marker 
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hered fraction. The basic peptide fraction is obtained by 



hydrolyzing the basic protein fraction with a protease. 
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the present invention promote growth of osteoblast and 
suppress resorption of osteoclast, and thereby strength- 
en bones, when orally administered. It is useful for treat- 
ing or preventing various bone diseases such as oste- 
oporosis. 
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Description 

[0001] The present invention relates to a bone reinforcing agent and food and drink products containing the same 
exhibiting a bone reinforcing activity. Because the bone reinforcing agent and the food and drink products containing 
5 the same of the present invention exhibit the effects of promoting the growth of osteoblast and suppressing bone 
resorption by osteoclast, they are useful in treating or preventing various bone diseases such as osteoporosis, bone 
fractures, rheumatism, and arthritis. 

[0002] In recent years, various bone diseases such as osteoporosis, bone fractures, lumbago, and the like, are 
increasing along with the progressive increase in the elderly population. These diseases are caused by lack of calcium 

10 intake, lowering of calcium absorbing ability, imbalance of hormones after postmenopause, and the like. Increasing 
the peak bone mass, which is the amount of bone in the body, is considered to be effective in preventing bone diseases 
such as osteoporosis, bone fractures, lumbago, and the like in aged people. To increase the peak bone mass is nothing 
other than to strengthen the bone. To control bone resorption is also considered to be effective in preventing oste- 
oporosis. Bones always repeat a balanced formation-resorption cycle which is called remodeling. Imbalance in hor- 

15 mones after postmenopause causes bone resorption to predominate over bone formation, and induces osteoporosis. 
Accordingly, bones are reinforced by controlling bone resorption and maintaining the amount of bone at a certain level. 
[0003] Various calcium agents, such as calcium salts (e.g. calcium carbonate, calcium lactate, calcium phosphate), 
milk or whey calcium, and natural calcium agents (e.g. cattle bone meal, egg shell), and the like, are used to strengthen 
the bones. These are individually administered or added to food or drink together with other additives which have the 

20 effect of increasing calcium absorption, such as casein phosphopeptide. However, more than half of the calcium salts 
and natural calcium administered are said to be excreted without being absorbed in the body. Even if absorbed, calcium 
may not necessarily be utilized for the improvement of bone metabolism or the reinforcement of bones because the 
affinity of calcium to bone differs according to the form of the calcium and types of other nutrients which are taken 
together with the calcium. Vitamin D 3 , calcitonin preparations, estrogen preparations, and the like are known as drugs 

25 for treating osteoporosis or reinforcing bones. In addition, new drugs such as bisphosphonate preparations are under 
development. Administration of these drugs, however, may be accompanied by side effects such as ear noises, head- 
ache, and anorexia. Furthermore, the addition of these drugs to food or drink is currently infeasible from the aspect of 
safety, cost, and the like. Therefore, because of the nature of osteoporosis, the development of a bone reinforcing 
agent, or a food or drink product containing a bone reinforcing agent, which can be orally administered over an extended 

30 period of time and which directly exhibits the bone growth promoting effect or the bone resorption suppressing effect, 
and is effective in the treatment or prevention of the osteoporosis, has been desired. 

[0004] In view of the above-mentioned problems, the present inventors have undertaken extensive research into the 
substances contained in the various raw materials for foods which exhibit a bone reinforcing effect. This research has 
resulted in the finding that a basic protein fraction derived from milk or basic peptide fractions obtained by hydrolyzing 
35 the basic protein fraction with a protease, such as pepsin or pancreatin, exhibit the effects of promoting growth of 
osteoblast and suppressing resorption of osteoclast, and can strengthen bone when orally administered. The inventors 
of the present invention have found that the basic protein fraction and the basic peptide fraction can be used as a bone 
reinforcing agent or as an effective component for bone reinforcing food and drink. These findings have led to the 
completion of the present invention. 

40 

SUMMARY OF THE INVENTION 

[0005] Accordingly, the present invention can provide a bone reinforcing agent.and a food or drink product containing 
the same, exhibiting the effects of promoting growth of osteoblast and suppressing resorption of osteoclast, thereby 
45 strengthening bone without causing side effects. 

[0006] This can be attained by a bone reinforcing agent, or a food or drink product containing the same, which 
contains a basic protein fraction derived from milk or a basic peptide fraction obtained by hydrolyzing this basic protein 
fraction with a protease. 

[0007] Specifically, the present invention relates to a bone reinforcing agent which contains a basic protein fraction 
50 derived from milk or a basic peptide fraction, obtained by hydrolyzing this basic protein fraction with a protease, as an 
effective component. 

[0008] The present invention further relates to a bone reinforcing food or drink product which contains the basic 
protein fraction, or the basic peptide fraction, as an effective component. 

[0009] Other objects, features and advantages of the invention will hereinafter become more readily apparent from 
55 the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 shows the osteoblast growth promoting activity of the basic protein fraction of the present invention 
in Test Example 5. 

[001 1] Figure 2 shows the osteoblast growth promoting activity of the basic protein fraction and the basic peptide 
fraction of the present invention in Test Example 6. 

[0012] Figure 3 shows the osteoclast bone resorption suppressing activity of the basic protein fraction and the basic 
peptide fraction of the present invention in Test Example 6. 

[001 3] Figure 4 shows the effect of increasing the breaking force of femora by the basic protein fraction of the present 
invention in Test Example 7. 

[0014] Figure 5 shows the growth promoting effect of tibiae epiphysial growth plates by the basic protein fraction of 
the present invention in Test Example 7. 

[0015] Figure 6 is an sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) pattern of the basic 
protein fraction of the present invention in Test Example 1 . 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

[0016] The feature of the present invention is to provide a basic protein fraction derived from' milk, or a basic peptide 
fraction obtained by hydrolyzing the basic protein fraction with a protease, as an effective component for the bone 
reinforcing agent or the food or drink containing the same. The basic protein fraction can be obtained from milks of 
mammals, such as cow milk, human milk, goat milk, sheep milk, and the like. The basic peptide fraction can be obtained 
by hydrolyzing the basic protein fraction with a protease. These fractions act directly on the bone to exhibit a bone 
reinforcing effect and a bone resorption suppressing effect, and strengthen the bone. 

As later described in detail in the Test Examples 1-4, the basic protein fraction derived from milk has the following 
characteristics: 

1) It comprises several proteins having a molecular weight in the range of 3,000-80,000 by SDS-PAGE. 

2) It consists of 95% or more of the proteins and small amounts of fatty acids and ash components. 

3) The major proteins are lactoferin and lactoperoxidase. 

4) 15% or more of the amino acids for the proteins are basic amino acids such as lysine, histidine, arginine, and 
the like. 

[0017] The basic protein fraction can be obtained, for example, by contacting a raw material derived from milk such 
as skim milk or whey to a cation exchange resin in order to adhere basic proteins, eluting the adhered basic protein 
fractions with an eluent with a salt content of 0.1-1.0 M, desalting and concentrating the collected fractions using a 
reverse osmosis (RO) membrane or by electrodialysis (ED) and, optionally, drying the desalted and concentrated prod- 
uct. 

Other methods known in the art for obtaining the basic protein fraction include a method whereby milk or the raw 
material derived from milk is adhered in the cation exchange resin by contacting the former to the cation exchange 
resin and eluting this adhered basic protein fraction with an eluent with a pH of 5 or greater and an ion strength of 0.5 
or greater (Japanese Patent Application Laid-open (kokai) No. 202098/1993); a method using arginic acid gel (Japa- 
nese Patent Application Laid-open (kokai) No. 246198/1986); a method of obtaining the basic protein fraction from 
whey using inorganic porous particles (Japanese Patent Application Laid-open (kokai) No. 86839/1989); a method of 
obtaining the basic protein fraction from milk using a sulfated ester (Japanese Patent Application Laid-open (kokai) 
No. 255300/1988); and the like. Any basic protein fraction obtained by any one of these methods can be used in the 
present invention. 

[0018] The basic peptide fraction derived from milk has the same amino acid composition as the basic protein fraction, 
and can be obtained as a peptide composition with an average molecular weight of 4,000 or less by hydrolysis of the 
basic protein fraction with a protease such as pepsin, trypsin, chymotrypsin, or the like, and further, optionally, with 
other protease such as pancreatin or the like. 

[0019] The basic protein fraction or the basic peptide fraction, which is the effective component of the bone reinforcing 
agent of the present invention, may. be administered as it is or in suitable forms such as powder, granules, tablets, 
capsules, drinks, and the like by a conventional method. Furthermore, it is possible to incorporate the basic protein 
fraction or the basic peptide fraction, as it is or after it has been prepared in suitable forms, in nutrients, drinks, or foods, 
to strengthen the bones by promoting bone formation or suppressing bone resorption. Because the milk-derived basic 
protein fraction and the basic peptide fraction of the present invention are comparatively stable with respect to heat, it 
is possible to sterilize the raw materials containing these fractions with heat by a conventional method. 
[0020] The dose of the basic protein fraction or the basic peptide fraction of the present invention depends on the 



EP0 704 218 B1 



age, the effects expected from the treatment, and the disease conditions. Tests using rats confirmed that the amount 
of the basic protein fraction or the basic peptide fraction for exhibiting the bone reinforcing effect is 0.1 % by weight or 
more in feed. Accordingly, the bone reinforcement effect can be expected by administering the basic protein fraction 
or the basic peptide fraction at a dose of 0.5 g/day of more to an adult, who generally takes 500 g/day on a dry basis 
5 of food and drink. 

[0021] Because the bone reinforcing agent and the food containing the same of the present invention promote bone 
formation and suppress bone resorption, the bones are reinforced if these are administered. Accordingly, bone rein- 
forcing agent and the food containing the same are useful for treating or preventing various bone diseases, such as 
osteoporosis, bone fractures, rheumatism, and arthritis. These are particularly effective in treating or preventing oste- 
10 oporosis. Further, it is possible to increase the peak bone mass in the growth period by administering the bone rein- 
forcing agent or the foods and drinks containing the same of the present invention to infants and children. 

Example 1 

15 [0022] A column (diameter: 5 cm, height: 30 cm), packed with 400 g of a cation exchange resin, sulfonated chytopal 
(trademark, manufactured by Fuji Spinning Co., Ltd.) was thoroughly washed with deionized water. 40 1 of unsterilized 
skim milk (pH 6.7) was passed through this column at a flow rate of 25 ml/min, after which the column was thoroughly 
washed with deionized water. The basic protein fraction adhered in the resin was eluate with a 0.02 M carbonate buffer 
(pH 7.0) containing 0.98 M sodium chloride. The eluate was desalted and concentrated with an RO membrane and 

20 freeze-dried to obtain 21 g of powder of the basic protein fraction. 

Test Example 1 

[0023] The molecular weight of the basic protein fraction obtained in Example 1 was measured by SDS-PAGE and 
25 it was found that the molecular weight was distributed in the range of 3,000-80,000. The results are shown in Figure 6. 

Test Example 2 

[0024] The composition of the basic protein fraction prepared in Example 1 was analyzed. The results are shown in 
30 Table 1 . These results indicate that almost all components in the. fraction were proteins. 



TABLE 1 





(wt.%) 


Water 


1.06 


Proteins 


96.50 


Fats 


0.56 


Ash 


0.27 


Others 


1.61 



Test Example 3 

[0025] The composition of the proteins in the basic protein fraction prepared in Example 1 was analyzed. The results 
are shown in Table 2. These results indicate that the basic protein fraction contains 40 wt.% or more of lactoferin and 
40 wt.% or more of lactoperoxidase. 



TABLE 2 



55 





(wt.%) 


Lactoferin 


42.5 


Lactoperoxidase 


45.6 


Insulin-like growth factor-l 


0.005 


factor-l 




Others 


11.895 
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Test Example 4 

[0026] The basic protein fraction obtained in Example 1 was hydrolyzed with 6 N hydrochloric acid at 110°C for 24 
hours and analyzed by an amino acid analyzer (L-8500, trademark, manufactured by Hitachi, Co. Ltd.). The results 
are shown in Table 3. These results indicate that the basic protein fraction contain 15 wt.% or more of basic amino 
acid in the total amino acids. 



TABLE 3 



10 



15 



20 





(w%) 


Aspartic acid 


10.1 


Serine 


5.3 


Glutamic acid 


12.3 


Proline 


4.7 


Alanine 


5.7 


Leucine 


10.2 


Lysine 


8.4 


Histidine 


2.5 


Arginine 


7.2 


Others 


33.6 



Example 2 

25 [0027] A column (diameter: 100 cm, height: 10 cm), packed with 30 kg of a cation exchange resin, SP-Toyopal 
(trademark, manufactured by Toso Co. Ltd.) was thoroughly washed with deionized water. A cheese whey, sterilized 
by heating at 121°C for 30 seconds, was passed through this column at a flow rate of 10 l/min, after which the column 
was thoroughly washed with deionized water. The basic protein fraction adhered in the resin was eluted with a 0.1 M 
citrate buffer (pH 5.7) containing 0.9 M sodium chloride. The eluate was desalted and concentrated using the ED 

30 method and freeze-dried to obtain 1 83 g of powder of the basic protein fraction. 

Test Example 5 

[0028] The osteoblast growth promoting activity was tested on the basic protein fraction obtained in Example 1 . 

35 [0029] A stock of osteoblast (MC3T3-E1 ) for the cultivation was scattered over a 96-well flat bottom petri dish and 
cultured for 18 hours in an cc-MEM culture medium (produced by Flow Laboratories Inc.) containing 0.2% calf serum. 
For the culture, 2 \i\ of a solution prepared by dissolving the basic protein fraction obtained in Example 1 at a concen- 
tration of 0.5% was added to 100 ^il of the medium. After culturing, [methyl- 3 H]-thymidine was added to measure the 
osteoblast growth promoting activity by measuring the radioactivity of the [methyl- 3 H]-thymidine in the cells after two 

40 hours (Protocol for New Experiments of Cell Technology, pp 31 9-320 (1993), The University of Tokyo, Medical Scientific 
Research Center, Cancer Research Institute). The results of the experiment are shown in Figure 1, in which the cell 
growth promoting activity is indicated by the radioactivity (in percent) of the medium to which the basic protein fraction 
was added as specific activity, taking the radioactivity of the medium to which no basic protein fraction had been added 
as 100%. The Figure 1 shows that the osteoblast cell growth promoting activity in samples to which the basic protein 

45 fraction obtained in Example 1 or 2 added was almost twice that of the sample to which no basic protein fraction had 
been added. 

Test Example 6 

so [0030] The osteoblast growth promoting activity and the effect of suppressing osteoclast resorption were investigated 
for (i) the basic protein fraction prepared in Example 2, (ii) the basic peptide fraction obtained by the hydrolysis of the 
basic protein fraction prepared in Example 1 with pepsin, and (iii) the basic peptide fraction obtained by the hydrolysis 
of the basic protein fraction prepared in Example 1 with pepsin and pancreatin, according to the everted gut sue method 
(Shiroh Gotoh et al. Nutrition Experiments with Small Animals, pp 83-85 (1980). 

55 [0031] The small intestine was extirpated from a mature rat, after overnight fasting, and 7 cm of the duodenum from 
the pyloric region of the stomach was turned inside out. A Ringer solution was injected into this everted gut sue and 
then ligated. The everted gut sue was then incubated in an external solution in an external solution made up of the 
Ringer solution (control), or (a) the Ringer solution and 1% of the basic protein fraction prepared in Example 1 , (b) the 
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Ringer solution and 1% of the basic peptide fraction obtained by hydrolysis of the basic protein fraction prepared in 
Example 1 with pepsin, or (c) the Ringer solution and 1% of the basic peptide fraction obtained by hydrolysis of the 
basic protein fraction prepared in Example 1 with pepsin and pancreatin, and incubated at 37°C while oxygen gas was 
bubbled through the solution. After one hour, liquid was collected from the inside of each everted gut sue to determine 

5 the osteoblast growth promoting activity in the same manner as in Test Example 5. 

[0032] The Femora were extirpated from rabbits (age: 10 days) and the soft tissues were removed. All the bone 
marrow cells containing osteoclast, prepared by mechanically pulverizing the femora in a medium containing 5% FBS, 
were scattered over a piece of ivory in the amount of 200,000 cells/ml. 10% of a solution prepared by diluting the liquid 
collected from the insides of each everted gut sue three-fold, and the cells were cultured for two days. Bone resorption 

10 pits created on the ivory were stained with hematoxylin and the number was counted, to determine the effect of sup- 
pressing the osteoclast resorption (Kanji Seno, et al. The Manual for Animal Culture Cells for Different Research 
Themes, pp 199-200(1993)). 

[0033] The results are shown in Figures 2 and 3. In Figure 2, the effect of the osteoblast cell growth activity is indicated 
in terms of the radioactivity (in percent) relative to the radioactivity (100%) of the group for which the liquid was collected 
15 from the insides of each everted gut sue incubated in the Ringer solution and held for one hour (control). In the same 
manner, in Figure 3, the effect of suppressing osteoclast resorption is represented by the number of pits relative to the 
number of pits of the group for which the liquid was collected from the insides of each everted gut sue incubated in the 
Ringer solution and held for one hour (control). 

[0034] Higher osteoblast growth promoting activities and higher effects of suppressing the osteoclast resorption were 
20 confirmed in all groups using (a) Ringer solution and 1% basic protein fraction prepared in Example 1, (b) Ringer 
solution and 1% basic peptide fraction obtained by the hydrolysis of the basic protein fraction prepared in Example 1 
with pepsin, or (c) Ringer solution and 1 % basic peptide fraction obtained by the hydrolysis of the basic protein fraction 
prepared in Example 1 with pepsin and pancreatin, as the external solutions for the everted gut sue, as compared with 
those of the group in which only the Ringer solution was used as the external solution. These results confirmed that 
25 the effective component of the bone reinforcing agent of the present invention can pass through the gastrointestinal 
tract. 

Test Example 7 

30 [0035] The bone reinforcing effect was tested on the basic protein fraction obtained in Example 2 by experiments 
using animal. 

[0036] SD strain female rats (age: 6 weeks) were used for the experiment. The rats were fed preliminary for 1 week 
before the ovarieoctomized operation. Then, the animals were fed with a calcium defficient diet for 5 weeks. The 
osteoporosis was apparently induced in the rats fed with the calcium defficient diet after ovariectomy. These osteoporo- 
35 sis-induced rats were grouped into (A) a control group, (B) 0.1 wt.% basic protein fraction dosing group, (C) 0.5 wt.% 
basic protein fraction dosing group, (D) 1.0 wt.% basic protein fraction dosing group, each group consisting of 6 rats. 
Animals of each group were fed for 4 weeks with the test diets shown in Table 4. All diets were adjusted with casein 
so as to contain an equivalent amount (17.06%) of nitrogen. In addition, 300 mg of calcium, 230 mg of phosphorous, 
and 50 mg of magnesium were added to 100 g each diets. 

40 

TABLE 4 



45 



50 





(wt.%) 


A 


B 


C 


D 


Casein 


20.0 


19.9 


19.4 


18.9 


Corn starch 


15.0 


15.0 


15.0 


15.0 


Cellulose 


5.0 


5.0 


5.0 


5.0 


Corn oil 


5.0 


5.0 


5.0 


5.0 


Vitamins 


1.0 


1.0 


1.0 


1.0 


Minerals 


2.65 


2.65 


2.65 


2.65 


Sucrose 


51.05 


51.05 


51.15 


51.15 


DL-Methionine 


0.3 


0.3 


0.3 


0.3 


Basic protein fraction 




0.1 


0.5 


1.0 



[0037] After 4 weeks, the both femora and tibiae were extirpated. The breaking force of femora was measured by 
the bone fracture properties measuring device (Rheometer Max RX-1600, trademark, manufactured by Aitekno Co. 
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Ltd.). The tibiae were electrically demineralized and stained with Hematoxylin-Eosin according to measure the length 
of the epiphysial growth plate. The results are shown in Figures 4 and 5. The groups to which the basic protein fraction 
was administered (groups B to D) were confirmed to exhibit a larger breaking force of femore than the control group 
(group A). Further, the greater the concentration of basic protein fraction, the greater the values of femora breaking 
strength. Also, the length of tibia epiphysial growth plate was significantly and dose-dependently longer in the groups 
to which the basic protein fraction was administered (groups B to D) than in the control group (group A). 

Example 3 

[0038] A bone reinforcing drink of the composition shown in Table 5 was prepared. 

TABLE 5 



Example 4 





(wt.%) 


Mixed isomerized sugar 


15.0 


Fruit juice 


10.0 


Citric acid 


0.5 


Powder of basic protein fraction 


0.5 


(Example 1) 




Spice 


0.1 


Calcium 


0.1 


Water 


73.5 


shown in Table 6 was formed and baked to 


TABLE 6 






(wt.%) 


Wheat 


50.0 


Sugar 


20.0 


Salt 


0.5 


Margarine 


12.5 


Egg 


12.5 


Water 


2.5 


Sodium bicarbonate 


0.15 


Ammonium bicarbonate 


0.2 


Calcium carbonate 


0.45 


Powder of basic protein fraction 


1.2 


(Example 1) 





Example 5 

[0040] Tablets of bone reinforcing agent with a composition shown in Table 7 were prepares, 

TABLE 7 





(wt.%) 


Hydrous crystalline glucose 


73.5 


Fraction prepared in the Example 2 


20.0 


Calcium 


5.0 


Sugar ester 


1.0 


Perfume 


0.5 



[0041] Obviously, numerous modifications and variations of the present invention are possible in light of the above 
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teachings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 



Claims 

1 . Use of a basic protein fraction derived from milk and having an amino acid composition containing 15% by weight 
or more basic amino acids in the manufacture of a bone reinforcing agent. 

2. Use of a basic protein fraction according to claim 1 in the manufacture of a preparation for the prevention or 
treatment of a bone disease, including osteoporosis, bone fracture, rheumatism and arthritis. 

3. Use according to any preceding claim in which the basic protein fraction contains 95% by weight or more proteins 
which consist mainly of lactoferin and lactoperoxidase and have a molecular weight of 3,000 - 80,000 Dalton as 
measured by SDS-PAGE. 

4. Use according to any preceding claim in which the basic protein fraction is obtained by contacting milk or a raw 
material derived from milk with a cation exchange resin to adhere the basic protein fraction and eluting the adhered 
fraction with an eluent having a base concentration of 0.1M to 1.0M. 

5. Use of a basic peptide fraction, obtained by hydrolyzing the basic protein fraction of claims 1 to 4, with at least 
one protease, in the manufacture of a bone reinforcing agent. 

6. Use of a basic peptide fraction according to claim 5 in the manufacture of a preparation for the prevention or 
treatment of a bone disease, including osteoporosis, bone fracture, rheumatism and arthritis. 

7. Use according to claim 5 or 6 in which the basic peptide fraction has an average molecular weight of 4,000 Dalton 
or less. 

8. Use according to claim 5 or 6 in which the protease is at least one protease selected from pepsin, trypsin and 
chymotrypsin. 

9. Use according to claim 5 or 6 in which the protease is pancreatin and at least one protease selected from pepsin, 
trypsin and chymotrypsin. 



Patentanspruche 

1 . Verwendung einer Grundproteinfraktion, die von Milch abstammt und eine AminosSurezusammensetzung hat, die 
15 Gew.-% oder mehr an GrundaminosSuren enthSIt, zur Herstellung eines Knochenkraftigungsmittels. 

2. Verwendung einer Grundproteinfraktion nach Anspruch 1 zur Herstellung eines Praparates zur Vorbeugung oder 
Behandlung einer Knochenerkrankung, einschliefllich Osteoporose, Knochenfraktur, Rheumatismus und Arthritis. 

3. Verwendung nach einem der vorherigen Anspruche, wobei die Grundproteinfraktion 95 Gew.-% oder mehr Proteine 
enthalt, die in erster Linie aus Lactoferin und Lactoperoxidase bestehen und eine relative Molekulmasse von 3000 
- 80.000 Dalton, gemessen mit SDS-PAGE, haben. 

4. Verwendung nach einem der vorherigen AnsprGche, wobei die Grundproteinfraktion gewonnen wird durch Inkon- 
taktbringen von Milch oder einem Rohmaterial, das von Milch abstammt, mit einem Kationenaustauschharz, urn 
die Grundproteinfraktion zu adhSrieren, und Eluieren der adhSrierten Fraktion mit einem Elutionsmittel mit einer 
Basiskonzentration von 0,1 M bis 1,0 M. 

5. Verwendung einer Grundpeptidfraktion, die durch Hydrolysieren der Grundproteinfraktion aus den AnsprGchen 1 
bis 4 gewonnen wird, mit wenigstens einer Protease zur Herstellung eines KnochenkrSftigungsmittels. 

6. Verwendung einer Grundpeptidfraktion nach Anspruch 5 zur Herstellung eines Praparates zur Vorbeugung oder 
Behandlung einer Knochenerkrankung, einschliefclich Osteoporose, Knochenfraktur, Rheumatismus und Arthritis. 
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7. Verwendung nach Anspruch 5 Oder 6, wobei die Grundpeptidfraktion eine relative MolekOlmasse von 4000 Dalton 
Oder weniger hat. 

8. Verwendung nach Anspruch 5 Oder 6, wobei die Protease wenigstens eine Protease ausgewShlt aus Pepsin, 
Trypsin und Chymotrypsin ist. 

9. Verwendung nach Anspruch 5 Oder 6, wobei die Protease Pancreatin und wenigstens eine Protease ausgewShlt 
aus Pepsin, Trypsin und Chymotrypsin ist. 



Revendications 

1 . Utilisation d'une fraction proteique basique d6riv6e du lait et ayant une composition en acides amines contenant 
15% en poids ou plus d'acides amines basiques, dans la fabrication d'un agent de renforcement osseux. 

2. Utilisation d'une fraction proteique basique selon la revendication 1, dans la fabrication d'une preparation pour la 
prevention ou le traitement d'une maladie osseuse, dont I'osteoporose, la fracture des os, le rhumatisme et I'arthrite. 

3. Utilisation selon I'une quelconque des revendications pr6c6dentes, ou la fraction proteique basique contient 95% 
en poids ou plus de prolines qui consistent essentiellement en lactoferine et en lactoperoxydase et qui ont un 
poids moieculaire de 3.000 - 80.000 daltons, tel que mesure par eiectrophorese sur gel de polyacrylamide-SDS. 

4. Utilisation selon I'une quelconque des revendications pr6cedentes, ou la fraction proteique basique est obtenue 
en mettant en contact du lait ou une substance brute d6riv6e du lait avec une r6sine echangeuse de cations, pour 
faire adherer la fraction proteique basique et eiuer ia fraction coliee avec un eiuant ayant une concentration en 
base de 0,1 M £ 1,0 M. 

5. Utilisation d'une fraction peptidique basique, obtenue en hydrolysant la fraction proteique basique des revendica- 
tions 1 & 4, avec au moins une protease, dans la fabrication d'un agent de renforcement osseux. 

6. Utilisation d'une fraction peptidique basique selon la revendication 5, dans la fabrication d'une preparation pour 
la prevention ou le traitement d'une maladie osseuse, dont Tosteoporose, la fracture des os, le rhumatisme et 
I'arthrite. 

7. Utilisation selon la revendication 5 ou 6, ou la fraction peptidique basique a un poids moieculaire moyen de 4.000 
daltons ou moins. 

8. Utilisation selon les revendications 5 ou 6, ou la protease est au moins une protease seiectionnee parmi la pepsine, 
la trypsine et la chymotrypsine. 

9. Utilisation selon la revendication 5 ou 6, ou la protease est de la pancreatine et au moins une protease seiectionnee 
parmi la pepsine, la trypsine et la chymotrypsine. 
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Fig. 2 
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Fig -3 
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Fig. 4 
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Fig. 5 
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Fig. 6 




Patrtern of SDS-PAGE 
A; Marker 

B; Basic protein fraction 

C; hydrolysate of B with pepsin 

D; hydrolysate of B with pepsin- oancreatin 

E; Marker 



